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The following theorem is proved: If  there exists a subgraph G, of G none of 
whose eigenvectors is orthogonal to C, where C is the vector with each component 
equal to one, then G is reconstructible. 
Let G be a finite, undirected, simple graph with vertex set (v,, 02,..., v,}. 
The adjacency matrix of G is an n x n matrix A = (a,), where aij = 1 if vi is 
adjacent to vi and Uij = 0 otherwise. The characteristic polynomial of G is 
defined to be x(G, x) = det(xI - A), where I is the identity matrix of order 
n - 1, and the complement of G is denoted by c. 
For 1 < i < n, let Gi denote the subgraph of G formed by deleting the 
vertex vi and its incident edges. The adjacency matrix of Gi will be denoted 
by A,. A graph G which can be determined only from knowledge of its 
subgraphs Gi (1 < i < n) will be called reconstructible. 
Let C be a vector of order n - 1 with all of its components equal to one. 
We now prove the following theorem: 
THEOREM. If there exists a subgraph Gj of G none of whose eigenvectors 
is orthogonal to C. then G is reconstructible. 
ProoJ The adjacency matrix A of G can be partitioned as 
where Aj is the adjacency matrix of Gj. Let A,, AZ,..., A,,-, be the eigenvalues 
of Aj and X,, X, ,.,., X,-, the corresponding orthonormal eigenvectors. The 
stated requirement on the eigenvectors of Aj implies that the li 
(1 Q i< n - 1) are distinct. 
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The value of CTAya for m > 0 is the number of walks of length m in Gj 
which start at any vertex adjacent to vi in G. This equals the number of 
walks of length m + 1 in G that start at vj but never return. Since Godsil and 
McKay [l] have proved that CTAJ”a is determined by the polynomials 
x(G, x), x<c, x), x(Gj, x) and x(Gj, x), and Tutte [2] has shown the x(G, x) 
and x(G, x) are reconstructible, then CTAj”a is reconstructible. If 
a = 2::: cfixi, then C TAJa = Cy:; aiA~CTXi. Since the matrix 
(A~)~=Y,~;Y;” is non-singular and Xi (i = 1, 2,..., n .- 1) is not orthogonal to C, 
ai is reconstructible for each i and so G is reconstructible. 
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